Estradiol-stimulated proteolytic cleavage of the estrogen receptor in mouse uterus.
Increased proteolytic degradation of the estrogen receptor (ER) was detected in uterine cytosol of estradiol-treated ovariectomized mice compared to saline controls. Estradiol had no direct effect on the proteinase activity or susceptibility of the ER to the enzyme. The proteolytic activity gradually increased after a single injection of estradiol with early increases at 2 and 8 h followed by a progressive increase which reached a maximum at 36 h. The proteinase(s) activity resulted in cleavage of the native ER form of 65,000 (65 K ER) to a product of limited proteolysis having an apparent molecular weight of 54,000 (54 K ER). The pH optimum for this proteinase activity was 6.0. The proteinase was inhibited by 2.5 mM p-chloromercuribenzoic acid and 2.5 mM p-chloromercuriphenylsulfonate and partially inhibited by 2.5 mM iodoacetamide but not by 1 mg/ml leupeptin, 0.1 mg/ml antipain, 0.1 mg/ml chymostatin, 0.1 mg/ml pepstatin, 0.1 mg/ml E-64, 2.5 mg/ml soybean trypsin inhibitor, 2.5 mM phenylmethylsulfonylfluoride, 2.5 mM diisopropylfluorophosphate, and 10 mM EGTA. The results suggested that the proteinase(s) had a thiol group essential for its activity. Estrogen receptor in the mouse uterine cytosol fraction appears to be degraded sequentially in two steps in which 65 K ER is cleaved to a 54 K ER which upon longer incubation is further degraded to a 37 K form. The second step was inhibited by leupeptin, antipain, chymostatin, E-64, and p-chloromercuribenzoic acid. A possible function of the 54 K ER under physiological conditions is discussed since the 54 K ER was also found in nuclear samples. This form of the ER still retains the ability to bind estradiol and DNA.